. Alternatively, this region most likely represents the absence of haemoglobin as it is sequestered into hemozoin in the digestive vacuole of the parasite 3 . The data was collected at an X-ray energy of 2.5 keV, where the absorption is orders of magnitude less than the phase retardation. As a result, the scattering quotient map is highly sensitive to noise in the magnitude image, which can be seen in the areas surrounding the cells in Panel E. The scale bar in A is equal to 2 m and the scale bar in B is equal 500 nm.
S3: Scattering quotient in two and three dimensions for homogeneous and inhomogeneous media
The scattering quotient can be applied to the case of a homogeneous sample with uniform density, an inhomogeneous sample with uniform and non-uniform density, and in three dimensions. We define the magnitude of the X-ray transmission and of the X-ray phase retardation through the sample in the general case as
and
respectively; where k is the wavenumber, r e is the electron radius, n a is equal to the number of atoms per unit volume, z is the thickness of the object, and f 1 and f 2 are the real and imaginary components of the energy dependent complex scattering factor,
. For a homogeneous material with uniform density, n a , f 1 , and f 2 are constant over the sample thickness, and the scattering quotient can be defined as
For an inhomogeneous material with uniform density, f 1 and f 2 vary over the thickness. In this case, we can take the average of these over the projected thickness. Under these circumstances, we can define the scattering quotient as
where f 2 and f 1 are the average projected values for f 1 , and f 2 . Under these circumstances, the scattering quotient provides the average projected material properties.
For an inhomogeneous material with non-uniform density, n a , f 1 , and f 2 vary over the thickness. In this case the scattering quotient is defined for i materials in each projection as
where n ai is the number of atoms per unit volume of the material with scattering factors f 1i and f 2i . However, for this samples such as the example provided in the manuscript, the density variations are small, and the scattering quotient can be approximated by equation S3.
In three dimensions, the object thickness z is reduced to the voxel size, dz. As the voxel size, dz, approaches zero, only a single material with a single density is present, and the scattering quotient in each voxel can be defined as
In three-dimensional imaging with a fixed voxel size, there is no variation in thickness, and the scattering quotient acts to eliminate the effect of density variations between voxels. Under these circumstances, the scattering quotient, together with the individual scattering factors can be used to identify both the material and density in each voxel.
